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1 

DISPOSITIF DE MISE EN PLACE D'ONE ENVELOPPE FILTRANTE 
A L*1NTER1EUR D*UN PUITS 



La prtente invention coocerne un disposttir de mise en place d*une 
cnvdoppefiltrantci rintdrieur d'un puits, notamment d'un puits p6tiolier. et plus 
prfcis6ment k 1 * int^ri eur du diemisage de oonsolidatioo du putts. 

Dans un puits de pitxluctton p^troli^re, au niveau de la region du sous-sol 
qui contienl les hydrocarbures - courammenl appel6e "reservoir - ie chcmisage qui 
constitue la paioi pioprcment dite du puits pr6sente des perforations par lesquelles les 
hydrocarbures peuvent p6n6tierai rintAieur du puits. 

lis son! vdhicul^ ensuite vers la surface (t§te de puits) k travels un tube 
coaxial au cheniisage, et de plus petit diam^tre. 

Le centragc et I'^ch^it^ dc cc tube - qu*on appelcra ci-apr^ **tubing de 
production**- dans le chemisage sont r€alis6s au moycn d'un obturateur. courammenl 
d6stgn6 par le terme anglais ''packer^. 

II est assez courant que des paiticules de sable soient entraludes par les 
hydrocarbures Uquides. du i€servoir k Tint^rieur du puits, k travels les peiforations du 
15 cfaemisage. 

C'est notamment le cas lorsqu'on a affaire k des r^rvoirs gr&eux non 
consolid^s, des reservoirs k faible ctmentation ou k faible profondeur. 

Cect pent 6galement arriver avec des puits dant le dOi t est €lev6, ou en cas 
d*arriv6e d*eau due k la depletion du r6scrvoir. et pour d*autres raisons. 
20 Le transfert de sable dans le puits pose des probltoes importants sur le 

plan technique, car il pr&ente un risque d*obstniction du puits et de d6faillancc des 
6quipenients de fond, cc qui entralne bien dvidemment une baisse de productivity 

Dc plus, les particules de sable provoquent une Erosion des diff^rents 
mat£riels miscs en oeuvrc, cc qui augmente les coOts d'entietten du puits. 
25 Pour rtfsoudre ce problimc il est connu de rccourir k des cr^pines 

mdlalliques install6es, soit avant la mise en production du puits, soit aprte la mise en 
production, quand le puits vteillissant se met ^ produire du sable. 

Par construction, le diam^ ext^rieur de ccs cr^pines est proche du 
diamtee intdrieur de la parcn k trailer. 

Quand les ermines sont installdes avant la mise en production du puits. 
cllcs sont pr6vucs dans Tarchitccture du puits ; leur mise en place ne pose done g&drale- 
mcnt pas de problteie. car elle est effectufe avant rinstaUation du "tubing de production". 
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La pr^nte invention n'a pas pour vocation de se substituer h ces 
techniques connues. 

Quand les cr^ptnes doivent €tre positionn6es apris la mise en production, 
]e probl^e est plus complexe. En efTet, d*une part les puits n*oni sou vent pas 6i6 
5 desstn6s pour recevoir ce type d*6quipeinent et d*autre part le "cubing de production'*, du 
fait de son faiUe diamitrc, empSche, sans son retrait, Pinstallation de la crfpine. 

De plus, les puits ne sont g6n6ralement pas recdUgnes, oequi rend diflicile 
la descente de crfpi nes m^talliqucs longues et f ragiies. 

Bien ^videmment, les dimensions intdrieures et ext^iieures de ces cr^pines 
10 mdalUques interdit toute pose d'une crtpines au travels d*une crdpine d£j^ pos6e, ce qui 
limite f orteoient leur utilisation. 

La pr£sente invention vise ft pallier ces difflcult^s en proposant un 
dispositir de mise en place une enveloppe Tdtrante ft Fint^rieur du chemisage, le dispositif 
^tant ainsi con9u que la mise en place puisse se faire ft travers le tubing de production et, 
15 lecasfchdant, ft travers des nitres d6jft en place. 

Get objcctir est atteint, confonndment ft Tinvention, grdce au fait que le 
. dispositif oomprend: 

- un mancfaon tubulaire souple et gonflable, radialement expansible sous 
Teffet d*une pression interne gdndrde par un fluide ; 

20 - une s6rie d^ddracnts annulaires dgalement expansiUes radialement et qui 

' entouient ledit manchon en tent axialement 6cait6& les uns des autres, ces €16nients 6tant 
constituds en une matite initialement souple, mais durctssable par polym6iisation ; 

- une envdc^pe filtrante tubidatre - dventudlement oon$titu6e de plusteurs 
tron9ons independants - entourant la serie d^ddments annulaires, et dgalement expansible 

25 radialement ; 

- des moyens pour polymdriser lesdits 616ments annulaires lorsque le 
manchon est gcnfld; 

ledit mandion ^tant detachable de Tenveloppe filtrante et des 6I6ments 
annulaires polym6ris6s. apris digonflage . 
30 Par ailleurs selon un certain nombre de caracl&istiques additionnelles non 

limitati ves, de I 'invention : 

• lesdits fltoients sont polymdrisables ft chaud par effel Joule^ au moyen 
de resistances chauffantes noyte dans le manchon ; 

- lesdits elements annulaires sont logds dans des gorges menagees dans la 
35 parcu exteme du manchon, 1 'ensemble ayant une forme cyiindrique ; 

T I 'ecartement mutuel des cements aimulaires est sensiUement supSrieur ft - 
leur dimension axiale ; 
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- I'cnveloppe filtrante est fonn^ de fils tress& qui aulorisent sa rdUacdon 
axiale au cours de son expansion radiale ; 

- rcDveloppe nitrante est constitude d*une ou plusieurs reui]|e(s) souple(s) 
et penn^ble(s) enrDuI6e(s) sur eUe(s) -infime(s) pour former un tube non fenn6 ; 

5 - I'enveloppe filtrante est constitute de plusieurs feuilles souples et 

pemiteUes qui sant cintr6es et ftxtes ^ la p&iplUMe des 616ments annulaires de fapon k se 
recouvrir paitiellemeat, ^ la mani^e de tuiles. 

- I'enveloppe filtrante est subdivis6e en plusieurs tron9ons inddpendants 
plac^ bout ^ bout, et dont les zones d*exti€mitd chevauchent lesdits 6]6ments annulaires. 

10 D'autres caractdristiques et avantages de Tinvention apparailtront de la 

descripdon et des dessins annexes qui en reprdsentent, k sinaple litre d*exemples non 
limitatifs, des modes de rdaltsadon possibles. 
Sur les figures: 

- la figure 1 est une vue schdmatique, en coupe axiale, d'un puits pdtrolter 
15 que Ton souhaite gamir d'une enveloppe filtrante ; 

- la figure 2 reprdsente, toujours en coupe axiale, un dispositif amforme & 

rinvention ; 

- les figures 3 et 4 reprdsentent, tr^ schdmatiquement, Tenveloppe 
filtrante dont est pourvu le dispositif de la figure 1, respectivement avant et aprte son 

20 expansion radiale ; 

- les figures 5 & 10 sont des scfadmas reprdsentant les diiTdrentes dtapes de 
mise en place de Tenvdoppe filtrante dans le puits ftPaide de ce dispositif ; 

- les figures 11 et 12repr£sentent uissdidRuuiqueinent, etenperspective. 
une premi^ \'ariante de Tenvdoppe, respectivement & r^tat radialement non expansd et 

25 expans6; 

- la figure 13 est une vue similaire de oelle de la figure 1 1, qui reprdsente 
une seconde variante de I'envdoppe filtrante. 

• la figure 14 est une vue en demi-coupe axiale, qui montre un mode de 
realisation possible de Penvdoppe, composde de plusieurs trongo ns inddpendants. 

30 Sur la figure 1 on a ddsignd par la rtfdrcncc C le cfaemisage du puits. par 

la rdfdrence T le tubing de production, par la rdfdrence OH Tobtutateur (ou **packer") qui 
assure son centrage dans le puits, par TP la tetc de puits ciii se trouvent les 6quipements 
de surface, et par R le rdservoir, c*est dire la zxme cte sous-sol dans laquelle se trouvent 
les hydrocarbures k extraire. 

3^ Au iiiveau du reservoir le diemisage C est pcrc6 d'une multitude de 

perforations A par lesquelles se fait Tentrde des hydrocarbures dans le puits, comme 
symbdisd par les fltehes i. 
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Lorsqu^il se pose un proU&mc d*anivte de sable il est souhaitable de 
gamir d'un flltre la portion du chemisage situ^ dans cette zone, de manite k empecher le 
passage des particules de sable k travers les perforatims A. 

Bien entendu, la porosity du nitre doit 6tre adapt6e k la granulom^trie du 

saUe. 

chemisage C et le tubing de production P sont. par exempler des tubes 
cylindriques en acter. 

Le diambtre D du chemisage est sensiUement plus grand que le diamfetre 
Do du tubing de producdon. 

A titre tndicatir» Do est par e\emple compris entre 50 et 1 10 mm. tandis 
que D est compris entre 54 et 1 60 mm. 

L'objectif de riovention est de gamir d*un €limeaX filtiant la portion du 
diemisage situ6e au niveau du r&ervoir R sans avoir k enlever le tuUng de production T. 

Le dispositir repr6sent6 k la figure 2 permet de rfaliser cette operation. 

Cc disposi tif » rtf 6renc6 1 , a une forme g6ndralement cylindiique» avec une 
extr6nut6 libre 12 en fmne d*ogive. C*est cette extr€mit6 qui est desdnde k 6tre dirig^e 
vers le fond du puits lorsque le dispostdf est utilisl 

Le dispositir est fix6 k Textrfmitf d'une tige de commande 10» par 
rinteim^iaire d'un organe de raccordeihent 1 1. 

La tige 10 est tubulaire, et est adaptdc pour amener un liquide sous 
pression, par exemj^e de 1 'eau et/ou des hydrocarbures pompds dans le puits. ii rint^rieur 
du dispositir, et plus pr6ds^ment k Tintdrieur du manchon creux 2 qui sera d6:rit plus 
loin. 

Dans un mode de realisation possible* la tige 10, qui remonte jusqu'^ la 
tcte de puits, a pour foncdons de guidcr le dispositir pendant sa desccnte ou sa rcmontfc. 
d*amener un liquide sous pnession de la surface jusqu*li rint^rieur de dispositir, et 
comporte des cSJtAcs d*alimentation ^iectriques. Ceux-ci sont symbolisms par une ligne 
pointill^e TiUmicie 100. Uur fonction sm expliqute idus loin. 

Scion une variante. la tige 10 peut etre connect6e k un outil adapt6 
permettanl de pomper le liquide du puits vers Tintfrieur du di^)Osiur, ledit outil 6tant, lui^ 
lelii ^ la tSte de puits par des c&bles d'alimentation ^lectrique. 

Dans sa forme naturelle, qui est cdle illusuidc sur la figure 2, Ic diam^tre d 
du dispositir 1 est l^gferement inr^ieur au diamfetre Do du tubing de production. 

Ce dispositir oomprend un manchon tubulaire 2, gf&dralraient cyltndiique, 
en mat^riau souple et 6lasttque, par exemple en caoutchouc synth6tique (fiastomte). 
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Cc mandion pr&ente un al^ge central 21 qui es((em€ k Vexir€mit6 12 
(txtx6mi\6 basse), dans lequel d6bouche k rexCrfmitf oppos6e (en partie haute) la tige 
tubulaire 10, via ie nuxord 1 1. 

A tttre indicatif, T^paisseur de paroi du manchon 2 est comprise entre S et 

5 20 mm. 

En btfodtttsant un fluide sous pression dans le canal 21, on provoque une 
expansion radiale du manchoa 

Les caract^ristiques du mat6riau constituant Ic manchon et son ^)aisseur de 
paroi sont choisies de telle sortc que le manchon ait la capacity, k I 'dtat gonfl£» d*atteindre 
10 au moins le diamfetre D du dwmisage. 

Dans la paroi ext6rieure de ce manchon 2 est creus6e une s^rie 
d'dvidements annulaires - ou gorges - 22 r^gulttasment riparties sur toute la longueur du 
manchon. 

Dans ie mode de r^tsation iliustr^» ces ^videments ont une section 
15 rectangulaire dont la profondeur correspond approximativement k la mentis de P^paisseur 
du mandion. 

La dimeasioo axiale a des 6videments 22 est sensiblement plus faible, par 
exemple moiti^ de la valeur de leur dcartement mutuel b. 

A tiueindjcatif, a est de I'oidrc de 10 ^ SO mm. tandis que b est de Pofdre 
20 de20i 100 mm. 

La longueur lotale L du manchon est diolsie, tnen entendu, en Tonction de 
la longueur du tronpon de chemisage k trmter. 

A title indicatir. die est comprise entre 2 et 20 mtoe$. 

Les 6videment$ annulaires 22 sont garnis d'un matdriau 3 qui est 
25 inittalement souple, et dgalement, radialement expansible, mats qui est durdssable 
thermiquement et/ou chimiquement 

11 s'agit de pr6Krence d*une r6sine polym6risable sous l*errei de la 

chaleur. 

A rintdrieur de la paroi du manchon 2 sont noy^ un ou plusieurs 
30 emoulemenis de fils chauffanis i€fdrcnc6s 20. Ccux-ci sont convenabiement aliment^ en 
Anergic dlectrique via les cables 100 mentionn^ plus hauL 

II est ainsi possible de rdaliser la pdymdrisation des d^ents annulaires 3 
par effet Joule, la dialeur <mise par les fils chauflants <tant transmise k oes denieis. 

Les fils 20 sont enroul^ au sein de la paroi du manchon et selon une 
35 configuration qui nc contraric pas Texpansion ladiale du dispositif ; c'est le cas d'un 
enroulement hdlicoTidal, dont 1 'expansion radiale cntraine la rfiductim du pas. 
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Le diam&tre exteme des dements annulaires 3 est identique k celui des 
jportions non 6viddes du manchon 2. de sorte que Tensemble fonne tine pi6ce cylindri- 
que. 

Siir oet ensemble est emmanchde une enveloppe filtrante 4. 
5 II s'agit d*un cyltndre de faible dpaisseur, k paroi penn6able mince et 

souple. 6ga]ement suscq>tiUe de s'expanser radialement aTm d*aooompagner rexpanston 
conjointe du manchon 2 et des ^l&nents annulaires 3. 

La porosity de i*enveloppe filtrante 4 est naturellement adapt^e k la 
gianulomdtrie des particules de sable que Ton souhaite arrtter. 
10 A title indicatif . sa largeur de mailles est de I 'ordre de quelques dixi toies 

de millimetres. 

L'enveloppe cyiindrique 4 est constitute par exemple de flls ou de flbres 
tresses ou tiss6s. 

Dans le mode de nfalisation illustrf tiis scbdmatiquement sur la figure 3, il 
15 s*agit d'un txessage qui comprend deux sdries dc fils ou de flbres enticcioisds 40/41: 

Chaque s6ie de fils ou de fibres est enioulte en hflice» et les deux sfties 
ont une orienoition inverse, f ormant entie elles im angle cu 

A title indicatif la valeur de I *angle a est de 30 & 50*" environ. 

Ce genre de structure tubulaire en fib ou en fibres tress6s et entrdac6s a la 
20 propri^t^ dc pouvoir se d6rormer» par modification de l*angle des deux series 40 et 41 , 
son expansion radiale entraSnant une augmentation de I 'angle a et un laccourdssement de 
sa longueur initiale. 

Ce phdnomtee se comprend ais6ment k la comparaison des figures 3 et 4 ; 
sur cetle demifere figure, on a d6sign6 par d ' et 1' respectivement le diam^tre (qui a 
25 augment^) el la longueur (qui a diminu6) sous Teffet de la pression interne P qui a 
provoquf 1 'expansion de Tenveloppe 4. 

A titre indicatif, si on considte les valeuis donndes pr6c6demment pour a 
le nouvd angle a» entre les deux sMes de fils ou de fibres 40 et 41 est de 1 •<Hdre de 80 & 
ll(r par exemple. 

30 Les fils ou fibres qui constituent le tressage de Tenveloppe 4 sont en 

mattriau quclconque. ayant des resistances m&:aniques et anti-corrosives suffisantes pour 

convenir au condition requise d'op6ation. 

On peut dter commc matfriaux appropri^ des fils mdtalliques, des fibres 

de carbone. des fibres de verre. ou des fibres de Kevlar. 
3^ En r^f^-cnce aux figures 5 k 10. nous allons maintcnanl exfriiquer dc 

quelle manifcre s'op^c la mise en place de Tenveloppe filUante k rintdrieur du puits k 

Taide du dispositif qui vientd*ared6chtd-dessus. 
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LVnveloppe 4 peut £tre simplement emmanch^e sur ies dements 2 et 3, 
avec faible jeu. le fiotteinent de l*enveloppe avec ses ddments <taiit suflisant pour assurer 
leursoiidarisadon. 

H est possible ^galement de prdvcnr une fixation, par exemple par collage, 
S de rcnveloppe 4 sur Ies fl6nents annulaixes 3. 

Le dispositir 1 est desoendu dans le puils h uavers le tubing de production 
T de diam^tre sup^rieur, comme ccia est illustr^ sur la figure 5, le mouvement de 
desoente du dispositif dans le puits y ^tant symbolist par la fl^e F. 

Le dispositir est ainsi amen^ dans la zone k tiaiter, position illustr6e sur la 

10 figure 6. 

Un fliude sous piession est alors introduit h, TintMeur du dispositir, 
comme illustrd par Ies (Ihches P sur la figure 7, ce qui a pour efTet de le goofler. 

De pr^rdrenoc, le gonflage se fait progressivement d*une extr6mit6 h I 'autre 
du dispositif, et plus pr6dsdment de rextr6mit6 12 en direcdon de 1 *autre extrdmitd, c*est 
15 & dire dubas vers lehaut 

Une disposition particulite peut 6tre pr6vue dans le manchon 2 pour que 
le gonflage se fasse pro g ressivement du bas vers le haut 

Un arrangement de ce type fait Tobjet de la demande de brevet 
FR-A-2 737 S33, au nom de la demanderesse ; selon ce document, auquel on pourra se 
20 reporter au t>esoin, une s6rie de bagues de contention frangible gamissant le manchon 
assure la progressivit6 du gonflage en direction axiale. 

Ainsi, le manchon 2, ainsi que les dldments aimulaires 3 quMI porte, va, en 
se dilatant, forcer 1 'envdoppe 4 h s*appiiquer intimement contie la face interne de la paroi 
du cbemisage C, y compris en regard des trous A. 
25 La figure 8 rcprfsente 1 •ensemble en fin de gonflage ; comme 6€}k dit, en 

raison de Texpansicxi radiale du dispositif, il en r^ulte ^galement une compression 
axiale, c'est & dire ime diminution de longueiu*. D*autres dispositifs peuvent permettre 
une expansion radiale sans diminution de longueur. 

Par suite de la stnicnire tress6e de Tenveloppe filtrante. cdle-ci **accompa- 
30 gne** le dispositif dans son raccourcissement 

Alors que le dispositif est maintenu sous la pression interne P, on procUe 
k la polym^sation des ^^ments annulaires 3. Ce traitemeot de durdssemeni est op^ri 
thermiquement. par effet Joule, par alimentation en oourant 6lectrique de fils chauffants. 

Une fois que le traitement thermique a 6t6 accompli, on ddgonfle le 
35 manchon 2 par mise sous depression interne symbolist par la fl^e Q sur la figure 9. 
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Lc manchon se r^tracte done nulialanent. et tl se ddsolidarise des dldments 
annulaires 3 devenus rigides. Ces demiers restent en place, ainsi que Tenveloppe filuanie 
4, qui reste adherer ^ la faoe interne de la paroi cylindrique du chemisage C. 

Le manchon ainsi d^pouilld peut ainsi ctrc alors retire par tracdon vers la 
5 surface, qui esl symboiis^e par la fltehe Z sur la figure 9. 

II reste par consequent k Fint^rieur de la zone concemde du chemisage C 
un filtre form6 d^une enveloppe 4 maintenue en place par les anneaux 3 (df. Tigme 10). 

Au cours de Texploitation subs^quente du puiis» les hydixx^arbures 
peuvent passer k travers le filtre dans les zones de Tenvelc^pe qui ne se trouvent pas en 
10 regard des <16nents 3. Au contraire, les particules de saUe sont arrCtte. et restent k 
Textdrieur. 

Comme les zones imperm^ables (oonespondant aux Sdments.annulaires 3) 
ont unc surface sensiblemcot plus faiblc que les zcmes permdables (images exposf6es de 
Tenveloppe 4), le prcx:essus global d*extraction» et en particulier le d6biu n*est pas affect^ 
15 en pratique par la presence dece filtre. 

Dans la variante illtistrte sur les T ^gures 1 1 et 12, Tenveloppe filtiante n'est 
. pas dilatable parflastidte en dioectionradiale;cepeadant die peutseddployer. 

Cette enveloppe, d€signde 4\ est fonn6e d*une feuille semi*rigtde en 
forme de grille qui est enroulde pour consdtuer tin cylindre non fenn^. Les deux rives 
20 longitudinales de ce cylindre se chevaudient largement k V6tai initial, ce qui permet 
'*1'ouverture** du cylindre sous Teffet d*une presston interne ccmme illustrfi k la figure 12. 

Sur la variante de la figure 13, le filtre 4** est constitu6 de plusieurs 
portions de feuilles 40* semi-rigides, qui ont la fonne d*arcs de cylindre se fhevaucbant 
partiellement k la mani^re de tuiles. L'une des rives de chacune des feuilles 40*\ 
25 correspondant k une g6ndratrice, est Cixit aux elements 3 (dont un seul est visible sur la 
figure). 

Les rives opposdes sont libres. 

On comprend que grflce k cette disposition, sous Teffet de la pression 
interne le recouvrement des diff^rentes Teuilles 40** va diminuer, Texpansion de 
30 Tensemble restant possible. 

Les feuilles 40** sont par exempie perfor6es par une multitude de petits 
trous qui constituent les ouvertures du filtre. 

II va de soit que les fetuUes 40" pounaient £tre constitute par des grilles 
similaires k la feuille 4* des figures 1 1 et 12. et inveisemenL 
35 La polymfrisation des dements annulaires 3 n*est pas r6alis6e nfcessaire- 

ment par effet Joule. Elle pounait clre obtenue en utilisant, pour le gonfiage du manchon, 
un liquide chaud apte k transmetue des calorics auxdits dldments. 
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De plus, rinvention s*adresse aussi k des ^l^ments poiym^risables 
aucictnent que par voit thennique, en particulier par voie chimique. Pour oela ii suffit 
d*6quiper le dispositir de moyens pour provoquer le durcissement in situ desdits 
ddoients, par appm appiopri^ d*un r^actif. 

5 Dans le mode de rdalisacion tllustic sur la figure 14, renvelq>pe Hltrante 

est oonstitude de idusieurs tronfons (manchons) ind6pendants, dont deux - r6f6renc6s 4a, 
4b - sent rqir^senttfs. lis sont places bout k bout, leuis zones d*extr6nit£ chevauchant les 
^Idments annulaires 3. 

Grfice k cette disposition, Texpansion radiale des tronfons 4a, 4b,... ne 

10 n^cessite pas leur contraction axiale coocomitante k celle du manchon 2 ; ainsi. si la 

Structure desdits tron9ons ne permet pas leur raccourcissement axial, on observe 
simplement une reduction de r^cartement (espace Ubre) s^mant deux tron^ons voisins 
au niveau des ^dments annulaires 3. 

Cette configuration de Tenveloppe en plusieurs parties distinctes est 
15 possible quelle que soit sa stnicture. Hie s'applique notamment aux modes de x^isation 
des figures 1 1 ou 13. Le fait que Tcnveloppe soit intenompue en regard des tidments 
annulaires n'est pas gteant, ces zones ^t de toutc manihe impenn&U^ 

L*invention peut dgalement s^a^pliquer k d'autres puits que pdtroliera, en 
particulier k des puits de gaz ou d*eau. 



20 
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REVENDICATIONS 

1 . Dispositif dc misc en place d*unc enveloppe flltrante k rint€rieur d'un 
putts, caract^s^ par le fait qu*il comprcnd : 

- un manchon tubulaiie souplc el gonflablc (2). ladialement expansible 
sous rcffet d'une pression interne (P) gdo£rfe par un fluide ; 

5 - une s6ne d'€l6ments annulaires (3) ^galement expansibles radialemeat et 

qui entourcnt ledit manchon (2) en €tanl dearths les uns des autres, ccs 616ments (3) 6tant 
cmstim^ en une mati^ initialement souple, mais durdssabic par polymerisation ; 

- une enveloppe nitrante tubulaire (4), entourant la sdric d*6Mments 
annulaires (3), et ^galement expansible radialeroent ; 

10 - dcs moyens pour polym^riser lesdits ^Iteenu annulaires (3) lorsque le 

manchon est gonfle ; 

ledit manchon 6tant detachable de Tenveloppe Tdtrante (4) et des ei&nents 
annulaires (3) polymerises, aprfes degonflagc. 

2. DisposiUr selon la revendication 1, caracterise par le fait que lesdiu 
IS elements (3) sont polymerisables k chaud par effet Joule, au moyen de resistances 

chauf fantes (20) noyees dans le manchon (2). 

3. Dispositif selon Tune des revendications 1 ou 2» caracterise par le fait 
que lesdits elements annulaires (3) sont loges dans des gorges (22) menagees dans la 
paioi exteme du manchon (2), Tcnsemble ayani une forme cylindrique. 

20 4. Dispositif selon Tune des revendications 1 k 3. caracterise par le fait 

que 1 'ecaitement mutuel (b) des elements annulaires (3) est sensiblement sup6rieur k leiu- 
dimensicMi axiale (a). 

5. Dispositif scion Tune des revendications 1^4. caracterise par le fait 
que I 'enveloppe nitrante (4) est fonnee de Tils tresses (40, 41) qui autorisent sa retraction 

25 axiale au cours de son expansion radiale. 

6. Dispositif selon I*une des revendication 1 §4, caracterise par le fait que 
Penveloppe nitrante (4*) est constituee d'une feuille souple et permeable, enrouiee sur 
elle-m6me pour former un tube non fermd 

7. Dispositif selon Tune des revendications Ik 4, caracterise par le fait 
30 que Tcnveloppe nitrante (4") est consUtude de plusicurs feuiUcs souples et permeables 

(40^ qui sont cintr6es et ttxees k la peripheric des elements annulaires (3) dc fa9on k se 
recouvrir paitiellement k la maniire de tuiles. 
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8. Dispositif selon Tune des revendicattons I kl, caract^ris^ par Je fait 
que Tcnveloppc Tiltrante est subdivis^c cn plusieurs Ux>n9ons indipcndants (4a, 4b...) 
plac^ bout i bout, et dont les zones d*cxtr6mit6 chevauchent lesdits 616ments annulaires 
(3). 
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DEVICE FOR INSTALLING A FILTERING COVER INSIDE A WELL 



The present invention concerns a device for installing a fdtering cover inside a well, particularly 
an ofl well, and more specifically inside the well reinforcement linin g 

In a production oU well, in the underground region that contains the hydrocarbons— commonly 
called "reservoir"— die casing fliat constitutes the wall of the well has perforations dirough which the 
hydrocarbons can penetrate inside the well. 

They are tfien carried to the suifece (wellhead) dirough tubing that is coaxial with the casing and 
of smaller diameter. 

The centering and sealing of diis tubing— which hereinafter will be called "production 
tubing"— in the casing are accomplished by means of a seal, commonly caUed by the English tenn 
"packer." 

It is ladier common for particles of sand to be carried by the liquid hydrocarbons from the 
reservoir into die well, through die perforations in the casing. 

This is particularly true where unconsolidated sandstone itservoirs are concerned, reservoirs widi 
Utde cementing or depth. 

This can also occur wifli weUs diat have a high flow rate, or when diere is an inflow of water due 
to the depletion of the reservoir, as well as for odier reasons. 

The transfer of sand into the weU causes significant problems at the engineering level, because it 
presents a risk of blocking die well and faUuie of die downhole equipment, which obviously results in low 
productivity. 

In addition, the particles of sand cause an erosion of die different materials used, which increases 
the maintenance costs for die well. 

To resolve dus problem, die use is known of metal filter screens diat are instaUed eidier before die 
well goes into production, or afterwards when die aging weU begins to produce sand. 

In construction, die outside diameter of diese fUtcr screens is close to die inside diameter of die 
wall to be tixated. 

When die filter screens are instaUed before die weU goes into production, d^y are included in die 
architecture of die well. TTieir installation dierefore genetally does not pose any problem, because diis is 
done before die instalhition of die production tiibing. 
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The present invention does not seek to replace these known techniques. 

When the fiher screens have to be positioned after production has begun, the problem becomes 
more con^lex. Indeed, wells often have not been designed to receive this type of equipment, and the small 
diameter of the production tubing prevents the installation of the filter screen unless it is pulled out. 

In addition, wells are generally not rectilinear, which makes it difficult to lower long, fragile metal 
filter screens. 

It is quite obvious that the interior and exterior dimensions of these metal filter screens prohibit 
any installation of one filter screen through an already-installed filter screen, which severely limits their 
use. 

The present invention seeks to resolve these difBculties by proposing a device for installing a 
filtering cover inside the casing, die device being so designed that the installation can be done through the 
production tubing, and when applicable, through filters that are already in place. 

This objective is achieved, according to the invention, due to the fact diat the device is conqjosed 

of: 

- a flexible and inflatable tubular sleeve that is radially expandable by the effect of an internal 
pressure generated by a fluid; 

- a scries of ring-shaped elements likewise radially expandable and enclosing said sleeve while 
being axially spaced from each other, said elements being made of an initiaUy flexible material, but capable 
of being hardened by polymerization; 

- a tubular filtering cover— which may be con^sed of several independent sections— enclosing 
the series of ring-shaped elements, and also radially expandable; 

- ™ans for polymerizing said ring-shaped elements when the sleeve is inflated; 

said sleeve being detachable from the filtering cover and fix>m the polymerized ring-shaped 
elements, after deflation. 

Moreover, according to a number of additional, non-limiting characteristics of the invention: 

- said elements can be polymerized by the Joule effect, by means of heating resistances embedded 
in the sleeve; 

" ring-shaped elements are seated in grooves made in the outer wall of the sleeve, the 
assembly having a cylindrical shape; 

- the mutual separation of the ring-shaped elements is appreciably greater than their axial 
dimension; 
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- the filtering cover is formed from braided wires that allow its axial retraction when it is radially 
expanded; 

- the filtering cover is conq)osed of one or more flexible and permeable sheets that are rolled up to 
form a tube that is not closed; 

- Ae filtering cover is conq)osed of several flexible and pemieable sheets that are curved and 
attached to the perq>hery of the ring-shaped elements in such a way as to be partially overlapped, like 
roofing tiles. 

~ ^ filtering cover is subdivided into several independent sections placed end to end, and the end 
areas of which overly said ring-shaped elements. 

Other characteristics and advantages of the invention will appear from the description and the 
appended drawings which represent, simply by way of non-limiting examples, possible embodiments 
thereof 

In the Figures: 

~ ^iS^® 1 is a diagrammatic view, in axial cross section^ of an oil well that is to have a filtering 
cover installed in it; 

- Figure 2 represents, again in axial cross section, a device according to the invention; 

- Figures 3 and 4 represent, very diagrammatically, the filtering cover with which the device of 
Figure 1 is provided, respectively before and after its radial expansion; 

« Figures 5 to 10 are diagrams representing the different steps in instalUng.the filtering cover in 
the well by means of this device; 

- Figures 1 1 and 12 represent in perspective, very diagrammatically, a first variant of the cover, 
respectively in the radially unexpanded and e3q)anded state; 

- Figure 13 is a view similar to that of Figuri 1 1. which represents a second variant of the filtering 

cover; 

" ^^8ure 14 is an axial, semi^ross-sectional view that shows one possible embodiment of the 
cover, composed of several independent sections. 

In Figure 1. C is used to designate the casing of the well, T is the production tubing, OH is the 
packer which ensures its centering in the well, TP is the wellhead where the surface equipment is located, 
and R is the reservoir, that is, the underground area in which the hydrocarbons to be extracted are located. 

At the level of the reservoir, the casing C has a multitude of perforations A through which the 
hydrocarbons enter the well, as symbolized by the arrows i. 
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When a problem of inflow of sand occurs, it is desirable to fit a filter to the portion of the casing 
located in that area, in order to prevent the passage of sand particles through the perforations A. 

Of course, the porosity of the filter should be adapted to the grain size of the sand. 

The casing C and the production tubing P are, for exan:q>le, cylindrical steel pipes. 

The diameter D of the casing is appreciably greater than the diameter Do of the production tubing. 

By way of exan^le, Do is between 50 and 1 10 mm, while D is between 54 and 160 mm. 

The objective of the invention is to fit a filtering element to the portion of the casing situated at the 
reservoir R without having to remove the production tubing T. 

The device represented in Figure 2 aUows this operation to be carried out. 

This device, referenced as 1, is generally cylindrical in shape, with one ogive-shaped free end 12. 
This is the end that is intended to be sent toward tiie bottom of the well when die device is used. 

The device is attached to the end of a control shaft 10 by means of a connection device 1 1 . 

The shaft 10 is tubular and is capable of feeding a liquid under pressure, for example the water 
and/or hydrocarbons pun^)ed in the well, into the interior of the device, and more specifically into Ae 
interior of the hollow sleeve 2 that will be described later. 

In one possible embodiment, the ftmction of the shaft 10, which reaches up to the wellhead, is to 
guide the device when it is lowered or raised, to feed a hquid under pressure from the surface to the interior 
of the device, and it has cables for supplying electricity. These are symbolized by a dashed line referenced 
100. Their ftmction will be explained later. . - 

According to one variant, the shaft 10 can be connected to a suitable tool that allows the liquid 
from the well to be punqied to the interior of the device, said tool itself being connected to the wellhead by 
cables for supplying electricity. 

In its natural form, which is illustrated in Figure 2, the diameter d of the device 1 is sUghtly less 
than the diameter Do of the production tubing. 

This device is conppsed of a tubular sleeve 2, generally cylindrical, of flex9>le and elastic 
material, for exanq}le of synthetic rubber (elastomer). 
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This sleeve has a central bore 21 that is closed at the end 12 (lower end), into which bote the 
tiibular shaft 10 discharges at the opposite (upper) end via the connection 1 1. 

By way of e\2aoph, the wall thickness of the sleeve 2 is between 5 and 20 mm. 

The introduction of a fluid under pressure into the channel 21 causes a radial expansion of the 

sleeve. 

The characteiistics of the material of which the sleeve is made and its waU thickness are selected 
so Oat the sleeve has the ability, in the inflated state, to reach at least the diameter D of the casing. 

In die outer waU of diis sleeve 2 a series of ring-shaped recesses— or grooves— 22 is made, which 
are regularly spaced along the fiiU length of die sleeve. 

In the illustrated embodiment, these recesses have a rectangular section die depdi of which 
corresponds approximately to one-half of die thickiwss of the sleeve. 

The axial dimension a of the recesses 22 is appreciably less, for exanqile one-half; of the value of 
their mutual separation b. 

By way of example, a is on the order oflO to 50 mm, while b is on the order of 20 to 100 mm. 
The total lengdi L of the sleeve is selected, of course, based on die length of the section of casing 
to be treated. 

By way of example, Has is between 2 and 20 meters. 

Tlie ring-shaped recesses 22 are fitted widi a material 3 that is initiaUy flexible as well as radially 
expandable, but vi^ch is dwrmally and/or chemically curable. 

Preferably, diis is a resin that can be polymerized under die effect of heat. 

Inside the waU of die sleeve 2 are embedded one or more coils of heating wire referenced as 20. 
They are appropriately suppUed wiUi electrical energy by die above-mentioned cables 100. 

Thus the polymerization of the ring-shaped elements 3 can be achieved by the Joule effect, die 
heat emitted by die heating wires being transmitted to said elements. 

The wires 20 are coUed inside die wall of die sleeve, using a configuration diat does not hinder die 
radial expansion of die device; such is die case of an helicoidal coil, die radial expansion of which results in 
the reduction of the pitch. 
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The outside diameter of the ring-shaped elements 3 is identical to that of the non-recessed portions 
of the sleeve 2, so that the assembly forms one cylindrical part. 
A filtering cover 4 is force-fitted on to this assembly. 

This is a cylinder of slight thickness, with a thin and flexible permeable wall, also capable of being 
radially expanded in order to accon^any the simultaneous expansion of the sleeve 2 and the ring-shaped 
elements 3. 

The porosity of the filtering cover 4 is of course adapted to the grain size of the sand particles to 
be filtered out 

By way of exan^le. the mesh size is on the order of a few tenths of millimeters [sic]. 

The cylindrical cover 4 is conqwsed, for example, of braided or woven wires or fibers. 

In the embodiment illustrated very diagrammaticaliy in Figure 3, it is a braiding composed of two 

series of interlaced wires or fibers 40, 41. 

Each series of wires or fibers is helically coiled, and the two series have a reverse orientation, 
forming between them an angle a. 

By way of exan^jle, the value of the angle a is approximately fiom 30" to 50°. 

This type of nibular structure made of braided and interlaced wires or fibers has the property of 
being able to be deformed, by changing the angle of the two series 40 and 41, its radial expansion causing 
an increase of Ae angle a and a shortening of its initial length. 

This phenomenon is easily understood by comparing Figures 3 and 4. In Figure 4, d' and I' are 
used to designate, respectively, the diameter (which has increased) and the length (which has decreased) 
due to the efifect of die internal pressure P that has caused the ejqjansion of the cover 4. 

By way of example, taldiig the values given previously for a, the new angle a' between the two 
series of wires or fibers 40 and 41 is on die order of 80" to 1 10°, for example. 

The wires or fibers that comprise the braiding of the cover 4 are composed of any material, having 
sufficient mechanical strength and corrosion resistance to meet the required operating conditions. 

Appropriate materials could be metal wires, carbon fibers, glass fibers, or Kevhr fibers. 

In reference to Figures 5 to 10. we wiU now exphiin how the filtering cover is instaUed in the well 
using the device that has just been described above. 
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The cover 4 can singly be force-fit onto the elements 2 and 3, with Uttle clearance, the friction of 
flie cover with these elements being sufficient to ensure that they are soUdly attached to each other. 

It is also possible to attach, for exan^ile by gluing, the cover 4 to the ring-shaped elements 3. 

Hie device 1 is lowered into the weU through the production tubing T of larger diameter, as 
illustrated in Figure 5, the descending movement of the device in die weU being symbolized by the arrow 
F. 

The device is lbvs takea to the ame to be treated, die position illustrated in Figure 6. 
A fluid under pressure is then introduced into the device, as iUustiated by the anows P in Figure 7, 
^ch inflates it 

Preferably, the inflation is done progressively bom one end to die odier of die device, and nioi« 
specifically fiom flic end 12 toward die odier end, diat is, from bottom to top. 

A special arrangement can be provided in die sleeve 2 so diat die inflation is done progressively 
from bottom to top. 

An arrangement of diis type is die subject of patent qjplication FR-A-2 737 533, in diis 
applicant's name. According to diis document, to which reference may be made if needed, a series of 
breakable constraining rings fitted on die sleeve ensure die progressive inflation in die axial direction. 

Thus, die sleeve 2. as weU as die ring-shaped elements 3 it carries will, when expanding, force die 
cover 4 to be appUed tightiy against die inner face of die wall of die casing C, facing die holes A. 

Figure 8 represents die asseinbly when inflation is finished. As akeady mentioned, because of die 
radial expansion of die device, diere is also an axial compression, diat is, a decrease in lengdi. Odier 
devices can allow a radial oqiansion without decreasing in lengdL 

As a result of die braided structure of die filtering cover, said cover "accompanies" die device 
when it becomes shorter. 

While die device is held under die internal pressure P, die ring-shaped elements 3 are cured. This 
hardening treataient is done diermally dirough die Joule effect, by supplying heating wires wid. electrical 



cuirent. 



Once die heat treatoient has been completed, die sleeve 2 is deflated by release of die internal 
pressure, symbolized by die arrow Q in Figure 9. 
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The sleeve is thus radially retracted and detaches from the ring-shaped elements 3 that have 
become rigid. Said elements remain in place, along with the filtering cover 4, which remains adhered to the 
inner face of the cylindrical wall of the casing C. 

The sleeve, thus stripped of these elements, can be withdrawn by pulling it to the surface, which is 
symbolized by the arrow Z in Figure 9. 

As a result, a fUter formed from a cover 4 and held in place by the rings 3 (cf. Figure 10) remains 
inside the area of concern in the casing C. 

During the subsequent operation of the well, the hydrocaibons can. pass through the filter into the 
areas of the cover that are not opposite the elements 3. On the other hand, the particles of sand are stopped 
and remain outside. 

Since the in^ermeable zones (corresponding to the ring-shaped elements 3) have an appreciably 
smaller surface area than the permeable zones (exposed sections of the cover 4). the overall extraction 
process, and in particular the flow rate, is practically not affected by the presence of this filter. 

In the variant iUustrated in Figures 1 1 and 12, the filtering cover is not oqwndable by elasticity in 
the radial direction; however, it can be deployed. 

This cover, designated as 4\ is formed from a semi-rigid sheet in the form of a screen that is rolled 
up to form a cyUnder that is not closed. The two longitudinal edges of this cylinder broadly overlap in the 
initial state, which allows the cylinder to be "opened" under the effect of an internal pressure as illustrated 
in Figure 12. 

• 

In the variant of Figure 13, the filter 4- is composed of several portions of semi-rigid sheets 40', 
which are formed into arcs of cylinder that partiaUy overlap like roofing tfles. One of the edges of each of 
the sheets 40", corresponding to a generating line, is attached to the elements 3 (only one of which is 
visible in the figure). 

The opposite edges are free. 

As a result of this arrangement, under the effect of the internal pressure the overlsqjping of the 
dilferent sheets 40" will decrease, while the expansion of the assembly is still possible. 

The sheets 40" are, for example, perforated by a multitude of small holes that constimte the 
openings of the filter. 

It is obvious that the sheets 40" could be composed of screens similar to the sheet 4' of Figures 1 1 
and 12, and vice versa. 

The curing of the ring-shaped elements 3 is not necessarily done by the Joule effect It could be 
obtained by using, for the inflation of the sleeve, a hot liquid capable of transmitting calories to said 
elements. 
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Moreover, the invention also concerns elements that are curable by means other than heat, in 
particular by chemical means. In this case, the device singly is equipped with means to cause the hardening 
in situ of said elements by providing a reagent. 

In the embodiment illustrated in Figure 14, the filtering cover is conqwsed of several independent 
sections (sleeves), two of which— referenced 4a, 4b — ^are represented. They are placed end to end, the areas 
of their ends overlappii^ the ring-shaped elements 3. 

As a result of this arrangement, the radial ejqpansion of the sections 4a, 4b,.. .do not need their 
axial contraction concomitant with that of the sleeve 2. Thus, if the structure of said sections does not allow 
Aeir axial shortening, there is simply a reduction of the spacing (free space) separating two adjacent 
sections at the ring-shaped elements 3. 

This configuration of the cover in several distinct parts is possible regardless of its structure. It 
q>plies in particular to the embodiments of Figures 11 or 13. The feet that the cover is interrupted facing 
the ring-shaped elements is not a problem, because these areas are in^ermeable. 

The invention can also apply to wells other than oil wells, in particular gas or water wells. 
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CLAIMS 



1. Device for installing a filtering cover inside a weU, characterized by the fact that that it is 
conqiosed of: 

- a flexible and inflatabte tubular sleeve (2) that is radially ejqpandable by the effect of an internal 
pressure (P) generated by a fluid; 

- a series of ring-sh^ elements (3) likewise radiaUy expandable and enclosing said sleeve (2) 
while being axiaUy spaced from each other, said elements (3) being made of an initiaUy flexible material, 
but capable of being hardened by polymerization; 

- a tubular filtering cover (4) enclosing the series of ring-shaped elements (3), and ako radiaUy 
expandable; 

- means for polymerizing said ring-shaped elements (3) when the sleeve is inflated; 

said sleeve being detachable from the filtering cover (4) and from the polymerized ring-shaped 

elements (3), after deflation. 

2. Device according to claim 1. characterized by the fact that said elements (3) can be polymerized 
by the Joule effect, by means of heating resistances (20) embedded in the sleeve (2). 

3. Device according to either of claims 1 or 2, characterized by the fact that said ring-shaped 
elements (3) are seated in grooves (22) made in the outer waU of the sleeve (2), the assembly having a 
cylindrical shape. 

4. Device according to any of claims 1 to 3, characterized by the feet that the mutual separation (b) 
of the ring-shaped elements (3) is appreciably greater than their axial dimension (a). 

5. Device according to any of claims 1 to 4, characterized by the fact that the filtering cover (4) is 
formed from braided wires (40. 41) that allow its axial retraction when it is radiaUy expanded. 

6. Device according to any of claims 1 to 4, characterized by the feet that the filtering cover (4') is 
con^wsed of a flexible and permeable sheet roUed up to form a tube that is not closed. 

7. Device according to any of claims 1 to 4. characterized by the feet that the filtering cover (4») is 
composed of several flexible and permeable sheets (40") that are curved and attached to the periphery of 
the ring-shaped elements (3) in such a way as to be partiaUy overlapped, like roofing tiles. 



wo 99/25951 



11 



PCT/FR98/02352 



8. Device according to any of claims 1 to 7, characterized by the fact that the filtering cover is 
subdivided into several independent sections (4a, 4b.. 0 placed end to end, and the end areas of which 
overlap said ring-shaped elements (3). 



[see original for figures] 
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